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w m m 

[oooi] *mm&. mm^m^m. &£Tfm?tt$hmm<. ^m&mmm^m^ 

[ooo2] ft mmmmm<Dwmmmt-rz>^thx, n&<Dvm?tm-fz>m^m 

h<o, 3¥mftmm^m?k\,xnmM 3 m^mttb*tf&z> 0 m^m^m^^m 
&tet*&hz> 0 #mftmm^m?*<v-^<nm£hm^m^fem<xmmmt)ft'j> 
fttet*(Dmmm&x%%7kmKmmx%x#;b~r^ ^m^m^we^w ^ 

o 

^mELm^fe g mmytmm^m?b^xw.mn ^<x^b^b^m^ti 

, mmELm^tmmEL.mTbiz.K-frztiZo ^x\ mmEi.m^itMmELm^K 
it-<xm&. mmmm & x xf^mm<wm^mnx^w^mt\ ^-&m&& 
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f 

ntvxi&ft*<D%mmi?T^bT/^~v^{fc*mm l-ci ^mmELm^ 
^ttim^^xm, *7—m^m^<Dmmmfttsthx\s^ #fp^cmi 

[0003] Wbi] 




[0004] Lj6>U ^fe©T^h^Wb^ttT>'h^*V2^38S^gJfe©feft5te«)-C|8l^ 
& (d) T^£*V5^ W> #fP^Ci^7^{*TIE^: (e) 
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[0005] Mb2] 




[0006] vfrvfttfb. ±mT>h7±>fc&m&mirznm<DiL{£mw^mk&wz-*sm 
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[0007] Mb3] 




[0008] ud*L35c*se>, ±.BT^hy^^m^ mm^mmm^ ^tubmmm^t^- 
^<di&i^ ^mnmmunt\^x^v (ppv) , (2-^ 

^ht£¥(Dxmxm^mm'rz>z.b\^£. i o. m^tm^nm-r^t^x^, m%\m 
^mhtix^ v5„ ^xppv&tc.n^<Dmmfc&mftmttmbLxmm^x\, ^ 
^mm^^m^i-im^h^>^^x<Dm^M t m.-r^ 0 

^mmx^m^m^tix\^ 0 t^s^m^mmm^ 7>v±xi>mmx&<o, 
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x\ ^m^w^it^-m^m^^ttm^htitc^, m&j$mi,tz&* &&fb 
-?tc<DX\ ;<^y—ffimtek^ftm^t^Mxmm$nxzti 0 ^^y— 
-^mi±^mt^m^m^mx^, ^m^mshMxnh^tthi^ -©^r 
o *fc, mk^^xfem* <Dm<fohm<, MW£&m*Mtbbtix\,^ 0 

[0009] #fF^C^l : #^^8-239655^^ 
#rF^Cm2 : #P^5p7-138561^# 
WffJcm : #^¥3-200289^^ 
#W^4:*S#fF!g5, 935, 721^*W# 
#fF^Ci^5 : #^¥8-01 2600^-^ 
#fFl£iifc6 : «M 2000-3446 9 1 
#fF^Cm7 : 1-323323-^* 
#rF^Cm8:^B#fF^5, 972, 247 
#fFJCj^9 : #Hf§5pi l-3782-^# 
#fF^10: #51^21 1-329732^# 
#^Hfcll:#W2001-335516-^^ 
#ffZfciftl2:#0l¥lO-294179#4Stfft 
#fFJcmi3:^S#fP^5, 077, 142-^93*« 
^NWlfcfttrAppl. Phys. Lett. 51, 913, 1987 

#WF;£itfc2: Nature, 347, 539, 1990&Appl. Phys. Lett. 58, 1982, 1991 

[ooio] *mmte. ±m*mzm&te£}hti-b<Dx\ m^m^m<. t^mm^um-fa 
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coon] *&m&btz. JiiE s ^w^m^c^m. rvh^-fe^ 

<DX*foZ> 0 
[0012] Mb4] 




^t^tR^^mm6-40(Dmm^tcnmm^(Drv--^mxh^ o ) 
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[0013] £fc, *mwn. ±m^mmit^m^t^m^mmmm. ±m%mmi\:&yo 

[0014] *&wiz.£i%^ &yt%}mm<, ^mm^mm^m^^mEhm^m^ 
[0015] *wmm%mmnit&m\^ TiB-^(D-e^$tL^<D-c^ 0 

[0016] Dffc5] 




[0017] R 1 ~R w f3\ ^^^^^Tk^M^, /nci^VJ^T-, 
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4<Dm&t3z.tzmm&<oT})-- /^mx&z 0 

^/vm, l-:/nfcV^ l-:/^VV^ 2-^^/^, 

, ^3rvVl^ Jr^/V^ ^V/l^ K^V/l^ 2 

l-ry^r^/vm. 2-T^y^m, y/v^/v^/um, hv 
cools] fcmm2—4o<DW&tttemm&<vT/i'*~^m(DMtfcMtvx^ \f=-/^m. 

/VS. 2, 2-v ; ;7 ; n:=^Hf^/l^ 1, 2, 2-by^^^/V-tf— /kS. 2-^31^/1^-2-^ 

mmm-4o<Dm&ttfemm&<vT/\s*^/pm<DM;mi\bLx^ 
^mmi-40(Dmm^tinmm^r^^ym(DM,m^x^ th^ym, 

^h^m. l-7tt°/vjr^>m, 2-y°nK°/vjr^ym, l-^/istt^m. 2--f 

f/Wv'S, sec-Zf^-^^-^-iyM, tert-^'^/V^-^rv'S. ^V^/l^^rv'^ ^ 

^^^>m, jr^/vtt-ym. ^y/v^r^ym, F^y/vtti/m, 2-^>v 

u^y^/v^-y^ e^a^^/w^v^ i-Tff^y^/vtty^ 2-T^-v 

, a—y^/^y-yti^y^ 2-y^/u^-h^-yM, i-y^^/^h^-yM, 
^ymt£t*&mifbfrz> 0 
[ooi9] ifcmwt6—40(Dm&xfeMm&<£>T})— ^m<D Md^Mtvxn. y=c=./pm. 2- 

3-fcVoi^y/V^ 4-\£~7=.=-V;V^ $—-7zz.^);V^ 3, 5-v?!7 
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x^;l/7i^;H, 3, 4-*J7^~jVZ7^;V^ ^<l/$~7^~;V7*.^)V^ 4-(2, 
2-v^m— ;v\f^;v)-7^/vm. 4-(l, 2, 2-hy^^/Vt^/V)^;ii=./VS. 
^-V^kS, l-^"7^/VS> 2-^:7^/1^ 2-T>hV/^&, 9-7 

^-r^vv^m. i-tv^;i/s, ^y-twi^ ^twvs&ifa^ 
[0020] ±iB-^(i)-e^$tb^^#^b^^bT«. r 1 -r 14 ^ TK^jm^-, ^Sfc 

1— 40<DT/V-3vl^ ^3^6~40<7)Ty— /V&l3£t^^#:3~40<D^^nTy 

XlhZ>\t-%mxm, $fe^*b<tt, R 1 ~R 14 ^ tK^J®^*3J:^^6-40(D 
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[0027] Mbl2] 



[0028] Wkl3] 




[0029] ^m^mm^m^m^mm^ nmmKmmm&imfo^v±2mu±.m 
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m^m^tcnm^tum^MvxmtitcjEiimA^^u n^it^L 

w;vv*>-^(pedot/pss) , tf])T~v ^/Joyr—^/v^miPANi/c 

&tbZ&(DX\±t£\\ 

[0030] *mW<D#mELmtt33\, ^X®.mX%ZlE3L8LAtfm<D *pX\ &t>K&}$k&)te 

lEnmAttn it, ^mm^mT^mmfctexxji^vi^T-^mmfcxhZo % 
mm^.m.T^mmw(D Mfcmtvx^ hy^^r^ hwy/^T^, hv/^i? 

y^^/VTVs, N, N'-V^a^/W-N, N'-(3-p^VK7aicrvV)-l, l'-tf^oi^/V 
-4, 4'-v ? T^y N N, N, N', N'-(4-^^vK7cn=/V)-l, l'-^^A— 4, 4'-i^T 
N, N, N\ N'-(4-^/V7^=/V)-l, l'-tf^=/V-4, 4'-^T5>\ N, N 
'-i?7^=./ls-N, N'-i^7f;Wl, l-tf^^^/V-4, 4-v^T^N, N'-(^ 
/K^^/l^-N, N'-(4-n-> f ^/^^=7k)-7^^-VM/>'-9, 10-^X5: V, N, 

y^ni<r~:x(Pc)^^#<^fr#!j£L-a;i. H Pc, CuPc, CoPc, NiPc, ZnPc 

2 

, PdPc, FePc, MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc. CI SiPc, (HO)Al 
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Pc, (HO)GaPc, VOPc, TiOPc, MoOPc, GaPc-O-GaPc^O^^nv-T^^ 
[0031] «^a-A/*fe£#^LTtt, m^Sr*ft2|-t-5l6^SrSF*>, ^4&5>£><£>«^i£A 

7%/istf>m, yu^ru^VT>^>, T>h9*Si?**l<', Tl/bvi/mt^thtbfDm 

u^y^r/Vi—h)m^^ f ^(lO-t:Kci^-<^[h]=3ryy^—h)-<yy!>A, If 
-8-=3r/y^— h) HTVK^iv lf^(2-^/V-8-=3r/y^— h) (2 

[0032] *fc, ^msM^ft^LTte, :*-=¥^y— /k fr/-/p, t^ry- /k 
^T^Ti/^p^it^hyry— /vM^/5W*bv\ ^ft^iiti^L-cte, 2, 5 

-\fMl-?^=-^)-±, 3, /V, ^^/VPOPOP. 2, 5-« (l-^ 

3, /V, 2, 5-t^(l-y^-/P)-l, 3, 4-^^^^— /V, 

2-(4'-tert-^7V7^^/V)-5-(4''-t^^^/V) 1, 3, A-^^T^/— /K 2 
, 5-tr^(l-^7^-/V)-l, 3, 4-t^rt^7y-;V, 1, 4-tfy.[2-(5-7^^/^ 
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*WT-SV/ld iK^ifV, 1, 4-«[2-(5-^^^/V^-^r^v ? Ti/y/V)-4-tert- 
-f^-)V^y^\ 2-(4'-tert-^^/^^/V)-5-(4"-lf7ai^/V)-l, 3, 4-^ 
T^7/-;W, 2, 5-lf^(l-^^/V)-l, 3, 4-^Tv ? Ti/— /V, 1, 4-tf^[2-( 
S-^^/W^T^Tyy/V-) M^V, 2-(4'-tert-:/^/V:7^/V)-5^4"-^:7 

3, 4-hyry— /k 2, 5-«(i--^-7^/v)-i, 3, 4-hyr^— /k i 

, 4-tf*[2-( ^^Vft^^tf e>H5*s, -ttk^RBJt 

[0033] «^^AS^^^^##:-e«^$n-CV>tt^^ m«K^y— ^SrWSb^B&Jhb 

0*bV^/^y^M^=y^Ki:U-CA#:e«j^« % fflz.^ Li O, LiO, Na 

2 2 

S,Na SO^oitfNa Ofc£ffl«i*tf £>*V, T/V#y ±^&«#/l^^^K£L--Cte, 

2 2 

CaO, BaO, SrO, BeO, BaS&itFCaSe&^W bfriZ> Q i£fc, £f l£L- 
V ^T/VsXy&mns^lf^kWkLXfe. OF, NaF, KF, LiCl, KC1*3 £TJ? 

% CaF , BaF , SrF , MgF *3j;U?BeF f©7Mbl5^ 

2 2 2 2 2 

£fc, m^f-ltMe^^-t-^^^^b-Ctt, Ba, Ca, Sr. Yb, Al, Ga, In, Li, 
Na, Cd, Mg, Si, Ta, Sb^oJ:U?Zn/&^igfi^^<tt>— oO^^tf 
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[0034] zbKm^&Amte. i±^mwt&2. 9ev&.r<DMjnm^—^h^mvx^x 
uv&m&^v^km, T/\sjjv±M&m<Dmtm, Tjwj±m&m<D^w> 

WJ^fcttKl, 0*LV>5S7ct*HW^hi:UT«, Na(tfc*g|gc:2. 36eV) 
,K(tt*WI&:2. 28eVhRbtffc*B8Sc:2. 16eV)*5j;^Cs(ffc*B8«C: 1. 95eV 
)*^«»^»tf*L«^«:<^— o©T^y^JR^», Ca(tfc*»:2. 9eV) 
, Sr(tt*M^:2. 0-2. 5eV), *5«fct*Ba(tf:*f|I$::2. 52eV) frttZmfrbm 

0*Lv>o«cs-efcs o zjnboT/i'xy&mte. ^mycm^m<. m^Am 

[0035] tfc*@aafca*2. 9eV£tT©3l5cttKw^hfcU"C, £jh£ri«£*_Ltf>7Vl';fr 

y^JR©*&^fc*t>0*L<, Cs^-A/fdm^^-fr^ fclfct*, Cs^Na, Csi: 

K, Cs^RbfeSV^^iCstNa^K^(Dm^•'a•^-a:-efc^^^^/5W*bV^ 0 Cs£r*&3^ 
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[oo36] mmvm^mmimm&Mm'mikttWbisXi^ 4ev^±^i±*m^ 
[oo37] ^mRi^m^xn, ^m^<m^^tM^ 'pf^th-jwmtem^&mft 
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*7VK *Ky#— k tfy^W^ 7$V^h\ xKyx-r/W^K, tfy^K, tfV 

[0038] s^j^i&<o^, &mzmf&-rz>ttw&. mwmmimm^tc^m^x 

mmtl^X^ 0H3.fi, ^nn^y, ^cnx^y, ^nn^A, HifrfbK*, *r 
)>^t3C23i^^ > hy^nn^^ ^nn-'-^-tfV, ^oo'O'f >\ ^np^xy/i 

ay;^, ai^i^^yn— ;v^^©T;V3- /i^^gj^ ^^i£>\ h;vxy, =^1/^ 

mm?^. ffimT^W£t*<D^^/i'&MMteb*tfmfbtv5 0 m^x 
, ^tib<DmMte—m&mmx&m\,xhr.m&±zm&^xm\<^xh^\ 
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^ToMWiaW^ (A4) Z&rfc.LstCo 
[0040] Wkl4] 



[0041] (1) 2-(2-t^^y/V)-9, 10-T>b9*SlsL4k&VO (A) ] (D^fifc 

TA-=?V#IS^,T^ 2-^C2dTVh7 ! ¥y^3. 4g(14mmolK 2-lf^^yyV^n^ 
Bfc5g(17mmol, 1. 2eq) . hy^(^V^y^T-feh^)^7^A(0)0. 32g(0 
. 35mmol, 5%Pd) , ^^-fe^i=sl4g(43mmol, 2. 5eq) Sr^^K^^r^V40m 




(A) 
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8mmol, 1. 4eq to Pd) ^Px.T80^Ct?10Nf JBflB^Lfco 
ftbtl1tMJ&m&to$:7k lOOmLt h/^V300mLT*^b, ±y4hX^m^ 

#£>*Wbfb£^te, 'H-NMRfcit/FDMS (:7.f — /W^-TV— TVa^^tff) 
teW, i:lEte^(A)T*fc5r£&|ftf&Uc 0 ^-NMR^iOTDMSiOaa^* 

'H-NMR (CDC1 , TMS) 5 7.18(5H, s), 7.49(5H, s), 7.76 (2H, dd, J=6Hz, 3Hz), 

3 

8.08 (1H, d, J=8Hz), 8.2-8.3 (3H, m) 

FDMS, calcdforC H O = 360, found m/z= 360 (M + , 100) 

26 16 2 

[0042] (2)2-(2-tf^^y/l^)-9, 10-t^(3, 5-i?7 ^~;l>7 ^/U) -9, 10-^tKn 
lO-v'tKnT^h^-fe^Wb^^) (A4-0) ] <D&!& 
T/l^=fV#ffl^iT^ 3, 5-^«/V-l-^n^-0-^3. 9g(13mmol, 3eq)&- 
, ^7Kh/^^20mL^7KTHF(^h7tKn77^)20mL(Z)^^^^^^U K 

2^8. 6mL(l. 59mol/L, 14mmol, 1. 05eq) -2(fCXl B#5u*#bfc 
o itb^2-(2-tf7^y/k)-9, 10-TVh9^/V[>fb^(A)]l. 5g(4. 2mmol 

#^fcSJS^^^tafP^bT>'^!>A7K^50mL^ffi$^r,W^«r 

Vftft^tCo Z.<Dtitmz.£Q, &&mi£<D4b&W2. 2g(J|X^30%)£#fc o #ib;frfc 
>fk#4fer4, 'H-NMR^j;^. ±!S'fb^(A4-0)-efe^ri:^mMbfCo 'h-nmr 
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'H-NMR (CDC1 , TMS) 8 2.53 (1H, s), 2.86 (1H, s), 6.8-6.9 (3H, m), 7.0-7.3 

3 

(27H, m), 7.4-7.5 (7H, m), 7.77 (2H, s), 7.9-8.0 (3H, m) 
[0043] (3)2-(2-tf7^U/V)-9, 10-tf^(3, 5-i?7 r ^.=-?VV 'x^;V)7yh?ty[^ 
#J(A4)]<D^ 

2-(2-tf^^^U/V)-9 > 10-^(3, 5-i/7^~;U7^z=.M-9, 10— ^fcKa^ 
10-^tKDT^h7-fe>-[>f^^(A4-0)]2. 2g(2. 7mmol) , ^k^— 
27KfP^H2g(53mmol, 20eq) ^THF45ml^^^$iir, ^^^28ml^PX.T10 

tc 0 ZJfrttJWxi^W^7j{l/y*?;V^mxmm^ 0 MMfe. -^r1^£33 

i^ff^ofco r^iita^ mn&mfcoit&m. o g (4*^94%) &#/c 0 

[0044] 'H-NMR (CDC1 , TMS) 6 6.7-6.9 (5H, m), 7.2-7.8 (35H, m), 7.95 (1H, s), 8.02 

3 

(1H, s) 

FDMS, calcd for C H =786, found m/z = 786 (M + , 100) 

62 42 

imax, 406, 385, 366nm(PhMe) 

Fmax, 426, 445nm(PhMe, Jlex=406nm) 

Ip = 5. 75eV(100nW, 31Y/eV) 

Eg =2. 95eV 

Tg=149'C 

IvUoci^gfl?^, 40mg/mL 
[0045] IMM&M 

^y(D^mm.mtmt^m (as) ^^tc 0 
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[0046] Mfcl5] 




[0047] (l)2-(2-lf^=y/V)-9, 10-lf^(3-(4-fc^3i=y/V)73i=/V)-9, lO-v^fc 

lO-^tKnT^^^Mb^^J (A5-0) ] <D-£-j$ 
T/l^V^MTs 3-(4-fV^yyV)-l-^n^-<^V5. 9g(19mmol, 3e 
q) &m7kW^l/90mLtm7kTHF40mL<Dm&mmz.mM^ Yy^TJ^/*? 

9mol/l, 21mmol, 1. leq) SrAUX., -20^T*lB#|?git#Ut o ^tt^2-(2-fV^ 
^y/V)-9, 10-T^h^yv[^^l(A)]2. 3g(6. 4mmol) ^Px.. ^^9^ 

xmn&mft&&ito an*^*^ 1 : 1 (^*jt) ©»£**rc 

*#LTfife@#Wtel^j4. 0g(Jfc^76%)£#;fc o #6>*Ufc-fb#«W:, 'h-NM 
'H-NMR (CDC1 , TMS) 5 2.38 (1H, s), 2.84 (1H, s), 6.9-7.8 (42H, m) 

3 

[0048] (2)2-(2-fc^^y/V)-9, 10-tf;*(3-(4-tf UM^^MT^h9±>L 

^v--9, 10-i^fcKnTVh^-fe^[^^(A5-0)]4. 0g(4. 9mmol) % m\^B^^ 
X27K^P^l22 g (97mmol > 20eq) &THF100mU;i!lli©£-fr, lg^^50mL^Px. 



WO 2005/056505 



24 



PCT/JP2004/018485 



■&Z>-blZ£<9nteotc 0 ^(DffiMKX*), mn&mfc<D4k&%!3. 6g(H3^|?93%)£- 
niZo'&btlftfc&Vote. 'H-NMR^iOTDMS/itliJ;^ ±«{fr£tt (A5) "C 

[0049] 'H-NMR (CDC1 , TMS) 6 7.03 (5H, s), 7.3-7.8 (37H, m) 

3 

FDMS, calcd for C H =786, found m/z= 786 (M + , 100) 

62 42 

X max, 405, 385, 366nm(PhMe) 

Fmax, 424, 445nm(PhMe, Xex=400nm) 

Ip = 5. 76eV(100nW, 31Y/eV) 

Eg = 2. 94eV 

Tg = 148 < C 

M^i^$g#g, llOmg/mL^ii 
[0050] [^Jg^!J3] 

WT©^«(aW^i (A6) Srg^Ufc, 
[0051] Mb 16] 




[0052] (l)2-(2-tf^^y/V)-9, 10-tr^(3-(l-^^/V)7ai^P)-9, lO-i/fcKP 
^r->-9, 10-^tKnTVh7*fe> Mb^Kl (A6-0) ] <D&f& 

T/l"=*V#ffl^CTx S-d-^^/^-l-^n^^O-^^. 2g(15mmol, 2. 7e 
q) tr^7Kh/^^25mL^il7KTHF25mLO^^(^ft|b, Y^T^/*? 
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9mol/L, 15. 9mmol, 1. 06eq)ZMx., -20 < CT*l^FPflft#Lfc: o Z.tl\Z2-(2- 
\fy=r.^VM-9, 10-T^h9*/^Dffr^&(A)]2. 0g(5. 6mmol)SrAPx. % 

t)fT^o/c„ z.<Dmm\z£V)^ mm&r^/v^T^mfowt&mz. ig(4x^74%)& 

fCo 'H-NMR©ii£^MT^t. 

'H-NMR (CDC1 , TMS) 6 2.36 (1H, s), 2.89 (1H, s), 6.7-7.9 (38H, m) 

3 

[0053] (2)2-(2-tf7m^!J/V)-9 > 10-\f^(3-(l-r^/V)^^/V)T^h9±^lit 

2-(2-f7oi^y/^)-9, 10-tf^(3-(l-^^^/V)7oi^/V)-9, lO-v^Kndf 
iX-9, 10-^tKdT^h^ir^[^^(A6-0)]l. lg(l. 4mmol)^^M— *X 
2*^)6. 5g(29mmol, 20eq) ^rTHF25mL^!^^$^r. M^^15mL^Px.T 

te, ^I^^OK^^nu^^Ml^^ 

r«^*S^^i«9, #m&®fla. 0g(lfc^97%)£#fc o #^>n^b^«, 'H-N 
MR*5iOTDMS^^^J;«9. i:|B>f!^^(A6)^&5;i££^fgb/c 0 'h-NMRId 

[0054] 'H-NMR (CDC1 , TMS) 6 6.93 (5H, bs), 7.2-7.9 (31H, m), 8.0-8.1 (2H, m) 

3 

FDMS, calcd for C H =734, found m/z = 734 (M + , 100) 

58 38 

Xmax, 407, 385, 366nm(PhMe) 

Fmax, 426, 446nm(PhMe, lex=405nm) 
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Ip=5. 69eV(500nW, 82Y/eV) 

Eg=2. 92eV 

Tg=130t: 

hAs&mmSt, 102mg/mL£Ui 
[0055] [Ili4] 

WTwMg^ta^^ (A7) S^jfcUt, 

[0056] Mbl7] 




[0057] (l)2-(2-t^^^y/V)-9, 10-lf^(4-(l-^^/V)^3i— /V)-9, lO-iWn 
=*V-9, lO-^tKnT^h^-fe^- Wb^KJ (A7-0) ] <D&& 

T/^=^V#|aMT^ 4-(l-^^^yV)-l-^n^e^<^>4. 2g(l5mmol, 2. 7e 
q) ^*S7Kb/^^25mL^4S7KTHF25mLO^^^^b, YJ'Crj*/** 

9mol/L, 15. 9mmol, 1. 06eq)Sr*P^.. -20 < C-Cl^ra»#bfc o ^*U£2-(2- 
lf^-y^)-9, 10-TVb7^y^[>fb^^(A)]2. 0g(5. 6mmol)^Px.^?a 
-e2^K^#L-C-^eL.fc„ 

ttfet^^ifc, r^7^^civb^77^ (^y^yv^i*) -e*£$!iufc„ *m 

•Jfrftofco r©»5Sfc:J;«9, &n&T*/v7T*Wift<ni\&toz. lg 01X4*75%) & 
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'H-NMR (CDC1 , TMS) 5 2.36 (1H, s), 2.89 (1H, s), 6.7-7.9 (38H, m) 

3 

[0058] (2)2-(2-lf7^y/k)-9, 10-tf^(4-(l--^^^)^m=./V)T>h7-fe^[fk 

2-(2-tf^3i^y/V)-9, 10-lf^(4-(l-^^^/V)7ai^/P)-9, 10-5?fcKn3f- 
v--9, 10-^tKnT ^h^-fe^ Wk^fe (A7-0) ] 1 . lg (1. 4mmol) „ ifrffc&^vC 
2?kfP$?6. 5g(29mmol, 20eq) ^rTHF25mL^^|$-&. ^^^15mL^P^lT 

^oifi^U;^ 8*J*feH#©fb£4&l. 0g(Jfc^79%)£#;fco mhfit^t^mt 
x 'H-NMRiS.tOTDMSJfeif^it), JifB4b^ (A7) ! H- 

NMR*5iOTDMSJfeif©JBI^*Sr«T^"t"o 
[0059] 'H-NMRCCDCl , TMS) 6 6.93 (5H, bs), 7.2-7.9 (31H, m), 8.0-8.1 (2H, m) 

3 

FDMS, calcd for C H =734, found m/z = 734 (M + , 100) 

58 38 

^max, 408, 385, 366nm(PhMe) 

Fmax, 427, 446nm (PhMe, ^ex=405nm) 

Ip = 5. 70eV(100nW, 19Y/eV) 

Eg = 2. 92eV 

Tg=146 c C 

h/V-^mmg., 100mg/mL^_L 

[0060] immms'] 

£kT<D&f&m.&K£Wk&yo (Bl) &&f$L.fc 0 
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[0061] Mbl8] 




[0062] (l)2-(2-t^rc— ])/U)-9, 10-t^(4-(2, 2-*J-7zx.~;V}?z=-/V) Zt^—fV) -9, 1 

lO-^fcKnT^h^-fe^Wb-^fe (Bl-O) ](D^ 
T/V=?V#fflMT^ 4-(2, 2-^^/Hf— A^-l-Zftt^lslZ^V. 8g(29m 
mol, 3eq)^7Kh/^^45mLi:*Sl7KTHF45mL(D}M^^3!ft(^^^U, K9^f7W 

mL(l. 59mol/L, 30mmol, 1. 04eq)^Px.. -20 c C-eiNF^*#bfc o ^{£2 
-(2-tf7^y/V)-9, 10-T>-h^7^[^^(A)]3. 5g(9. 7mmol) £;tJPx., 
^M-C2^^^#LT-ife^mUfc 0 

fc(D{k&m5. Og (JR*£59%) £#fc„ tt. 'H-NMRfc £9 % JbIB J 

(Bl-O) -Cfo5^i:^?ffe|SbfCo ^-NMROjffl^jjgmSr^Ti^i-o 
'H-NMR (CDC1 , TMS) 5 2.17 (1H, s), 2.66 (1H, s), 6.21 (2H, d, J=8Hz), 6.51 

3 

(2H, d, J=8Hz), 6.55 (4H, s), 6.80 (2H, d, J=4Hz), 7.0-7.4 (34H, m), 7.6-7.7 (3H, 
m) 

[0063] (2) 2- (2-lf 7*.~VfV) -9, 10-» (4- (2, 2-S^^/Mf ~J>V) T^h 

2-(2-\?7^—})M-9, 10-«(4-(2, 2-*J7^-=-/V\f~/V) ~7^=./U) -9, 10 
-^fcKn^r^-9, 10-v ? t:KciT^h^-fe:>'[^^(Bl-0)]5. 0g(5. 7mmolh i& 
^H^X27KfB^J26g(0. 12mol, 20eq)§rTHF100mL^!il^$^r, ^^^60 

m^p x.t ioi#raaw«ufco 
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^(Dmm^v, 9m&m#w>{£&to4. 3g(W9o%)%#*: 0 nhnt^t^-mn 

[0064] 'H-NMR (CDCl , TMS) 5 6.83 (2H, d, J=8Hz), 7.0-7.4 (40H, m), 7.5-7.7 (4H, 

3 

m) 

FDMS, calcd for C H =838, found m/z = 838 (M + , 100) 

66 46 

Xmax, 408, 390nm(PhMe) 
Fmax, 453nm(PhMe, lex=400nm) 
Ip = 5. 65eV(100nW, 75Y/eV) 
Eg = 2. 85eV 
Tg = 120 c C 

h/^^WM&, 104mg/mL^± 

[0065] mm^m 

^T©^S^iaWM (B5) ^^L/c 0 
[0066] Wbl9] 




(A) (B5-0) (B5) 



[0067] (l)2-(2-tf^^=U7l-)-9, 10-«(4-(2-(2, 2-*?7zc^jV\? ~;V) 7=c=-/U) 7 
^/V)-9, lO-v^Kn^-9, lO-v^tKnTVh^irV^b-^^lCBS-O)]^)^^ 
T/1^V#H5CT\ 4-(2-(2, 2-i?7^/V\?=-;V)7^.~;V)-l-'7tt'<l/^ 
>A. 5g(llmmol, 2. 6eq)^7Kh/^^20mL^4ffi^KTHF20mL(^^l^^^^ 

^^^^7. 6mL(l. 59mol/L, 12mmol, 1. leq) St^PX., -20^^?!^ 
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mWl-tCo Z.fr\C2-(2-\?7~~]);V)-9, lO-T^h^y^Uk&m (A) ] 1. 5g(4 

VftttotCo Z.<DmmK£<0, &&T*r/^-7TXmfc<Dfc&m. 4g(l&^33%)£# 
l H-NMR (CDCl , TMS) 8 2.22 (1H, s), 2.76 (1H, s), 6.43 (2H, d, J=8Hz), 

3 

6.7-7.5 (49H, m), 7.7-7.9 (3H, m) 
[0068] (2)2-(2-lf7^i;/V)-9, 10-lf^(4-(2-(2, 2-*J7zz.~/V}£=.;V) 7zx.~;V) 7 

2-(2-t*7x.^})M-9, 10-tf^.(4-(2-(2, 2--J7=c=.;V)f=.;V)7aL=.;V)7zr. 
=/V)-9, 10-tK^^>-9, 10-^fcKnT^h5H?>^>fb^4£l(B5-0)]l. 4g(l. 4 
mmol), ^t^Zl^X27kfP^6. 2g(27mmol, 20eq) &rTHF23mU<:?ll*©£-£:, 

^HfeHflc^Mb^l. 3g(W94%)<Sr#fc 0 #fc*L;fcffc##>tt 
. 'H-NMR&iOTDMS&if^W, ±fE^b^^ (B5) l?fc5r££?ftf&Lfc 0 *H- 

[0069] 'H-NMR (CDCl , TMS) 5 6.7-7.8 (54H, m) all-H 

3 

FDMS, calcdforC H =990, found m/z= 990 (M + , 100), 495 (M 2+ , 10) 

78 54 

X max, 409, 385, 369nm(PhMe) 
Fmax, 438nm(PhMe, ^ex=410nm) 
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Ip = 5. 69eV(100nW, 21Y/eV) 
Eg = 2. 88eV 
Tg = 128 c C 

WV3Ssm&m, lOlmg/mL^Ji 

[0070] [MM®m 

25mm X 75mm X 1 . lmml?(DITOl?g«i#t^ (i?$-^*r^y?&M 

M5J:5^bTj^©:60nm<DN, N'-tf^(N, N'-^^/U-4-TK/\f 
N, N-j8-^7^-/V-4, 4 , -> ? T5/-l, l'-lf7aic=i/^(TPD232J^)^l^b/c 
o ^OTPD232J^fiiEaaA®^b-C^-r5o ^VvC, r<DTPD232j^_h^^ 
20nm<DN, N, N', N'-7 L h9^(4-lf^^— ;V)-A, 4'— O-v^j^ (BPTPD 
i^)^Mbfc 0 ^OBPTPDj^^lE^L^^irbTa^i-^o ^OBPTPD 
J^i^JifB^b^ (A6) ^TIEK—tV^M^ (PAVB) £40 : 2<«5tjgSlt-e* 

)?10nm<Dhy;*(fcRn^iy^/y^) T/V$^A(TfEAlq) Wk&f$mL-ti 0 ^lOAlq 
[0071] Wb20] 



[0072] alTcttK-^N'^h-efe^Li (Li^ : V^^yf—ftM) £Alq£- 

iir, m^-^AJl ((ta) £LTAlq : LiBI lOnm) £7MUfc„ ^<£>Alq : LiJ^Jb 

6Vt?l. 2mA/cm 2 <Dfl»Si5fttl, N 99cd/m 2 0f^7fe«$tlfc 0 ^<D££ 
OCIE-feSJ^^«(0. 15, O. 29)-efcofc 0 3§«&^te8. 2cd/A, 4. 71m/W 
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ooBfna~e&ofc 0 

[0073] 12] 
[0074] DM 



mmm 




(cd/A) 


mm) 


\ 7 


(A6) 


8.2 


2000 


i 8 


(A4) 


8.3 


1800 


9 


(A5) 


8.1 


1900 


10 


(A7) 


8.2 


2300 


11 


(B1) 


7.8 


1900 


12 


(B5) 


7.9 


1700 



[0075] [HWD13] 

25mm X 75mm X 1 . lmmJ^OITOM^Sffitt^^-S^ (ZS^-^^yPttM 
^^^iy^^^^/^lJ^^l/V^/V^^ (PEDOT/PSS) SrlOOnmfDj^ff 
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ti. ll09cd/m 2 <DW&&mmM£fttc o m?f£%>m-Z3. lcd/A, 1. 81m/W 
[0076] [HM^J14-18] 

[0077] mz] 



mmm 




(cd/A) 


mm) 


13 


(A6) 


3.1 


250 


14 


(A4) 


2.8 


230 


15 


(A5) 


3.0 


200 


16 


(A7) 


3.2 


260 


17 


(B1) 


2.6 


240 


18 


(B5) 


2.5 


180 



[0078] wmmh 

mmmi3K^X. 4t&Vo(A6)<DftfrV)K, #P§¥ll-323323^<k#{;:feite 

<DTmk&m (e) ^m\^j,m^mmmi3tnm^x^m^m^wm:^o 
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[0079] Mk2i] 




(e) 



[0080] utmmz] 

[0081] Wb22] 




(g) 



[0082] *»M©*»EL*^tt, :77^^V^*^W^<Wffi383fcfl^ ttfttL ^ 
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[i] r^-^(i)x-m^M^mt^m 0 




/^c^R 14 f^^6-4ooem^c{i*i@m^Ty-/vs-efe5o) 

[2] fc^T, R 2 *5j;^/*^fiR 7 ^^6-40(D«m^^4ffimm 

h-m^,mMm4Kmm<Dmm^^hti/v^^^m^mu^^mir^m 
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[7] m^m^h^^])^r^t^^mir^m^m5^mm<Dmm^^hti/v 
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